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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used about wrapping as wrapping of the goods with which 
high gas barrier property and reinforcement, such as food and an industrial part, are demanded. As a 
concrete packing material, they are a bag in box (BIB), a standing pouch, the packing material for 
retorts, a container lid, a pyro bag, the la Gazette bag, a method bag of three, a method bag of four, etc., 
for example. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] In recent years, the wrapping which 
consists of plastic film on which the inorganic oxide film was put is broadly used increasingly from 
standpoints, such as the high gas barrier property, nonpolluting, convenience, and a cost cut. The 
conventional film material is usually polyester system resin. Moreover, vacuum deposition is 
performing covering of the inorganic oxide film. However, since a polyester system resin film also has a 
place inadequate in reinforcement and a problem is in the engine performance demanded as wrapping, 
such as pinhole-proof nature, as wrapping of heavy lifts, such as a liquid, use of poly amide system films, 
such as nylon 6 which was instead excellent in reinforcement, is proposed. 

[0003] On the other hand, although the improvement of a side on the strength could be aimed at by 
considering as a polyamide system resin film, when the inorganic oxide film to this film was put with 
vacuum deposition, since the bond strength of the inorganic oxide film and a film was weak, exfoliation 
of the inorganic oxide film might arise. And since the polyamide system resin film itself had the 
comparatively large dimensional change by moisture absorption, when a film absorbed moisture, it was 
more easy to produce exfoliation of the inorganic oxide film, and the big problem was in the endurance 
as wrapping. 

[0004] Then, it aims at offering the wrapping which has the inorganic oxide film with big bond strength 

highly [ gas barrier property ] as for this invention. 

[0005] 

[Means for Solving the Problem] The wrapping concerning the 1st invention of this invention is 
characterized by having a polyamide system film and the inorganic oxide film which uses as a principal 
component the silicon, oxygen, and carbon which were formed by the plasma-CVD method. 
[0006] As said polyamide, nylon 6, Nylon 66, aromatic series nylon (for example, MXD6), etc. can be 
used. It is good also as mixture of these simple substances, both copolymers, or these simple substances 
and copolymers. Said plasma-CVD method is a technique which carries out the seal of approval of the 
RF electric field to reactant gas, activates gas using the electric energy, and forms a thin film on low- 
temperature plasma conditions. 

[0007] In this invention, the 1, 1, 3, and 3-tetramethyl disiloxane which is the organic silane system 
compound which has Si-O-C association as a reactant gas raw material, hexa methyl disiloxane, a tetra- 
ethoxy silane, a tetramethoxy silane, vinyltrimetoxysilane, hexamethyldisilazane, etc. can be used. 
[0008] The inorganic oxide film generated by this plasma CVD when three sorts of elements, silicon 
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(Si), oxygen (0), and carbon (C), carried out covalent bond mutually covers the front face of a 
polyamide system film. In this invention, a film may be the multilayer structure which has said 
polyamide system film that a polyamide system film and the inorganic oxide film should just be 
contained in wrapping. The inorganic oxide film formed of this invention is excellent in transparency, 
and has the oxygen transmittance of 3/24 or less hr of 2 cc/m. 

[0009] The wrapping concerning the 2nd invention of this invention is characterized by the elementary 
composition ratio of the carbon in said inorganic oxide film being 2 - 35wt% in the 1st invention. 
[0010] When the presentation ratio of said carbon is less than [ 2wt% ], the remarkable fall of gas barrier 
property is looked at by the dimensional change at the time of a film absorbing moisture, and the 
mechanical stress at the time of real use. On the other hand, if 35wt% is exceeded, yellowing of the 
inorganic oxide film will become intense, and transparency will be spoiled, simultaneously the gas 
barrier property of a film will also fall. Preferably, a carbonaceous presentation ratio is made into 10 - 
30wt%. The elementary composition ratio of this carbon can be adjusted by changing the mixing ratio of 
the material gas supplied to plasma-CVD equipment. 

[001 1] The front face on which, as for the wrapping concerning the 3rd invention of this invention, said 
inorganic oxide film of said polyamide system film is put in the 1st or 2nd invention is characterized by 
the wettability being 42 - 56 mN/m2. 

[0012] When the wettability of said polyamide system film front face is less than two 42 mN/m, the 
adhesion to the polyamide system film front face of the inorganic oxide film falls, endurance comes to 
be inferior, and sufficient gas barrier property is no longer obtained under a real operating condition. On 
the other hand, if 56 mN/m2 is exceeded, exfoliation of the inorganic oxide film under a high-humidity 
condition will become easy to take place, and gas barrier property ability will fall. Preferably, wettability 
is made into 44 - 54 mN/m2. The wettability of said polyamide system film front face can be adjusted 
by processing a film front face by corona treatment, coating, etc. 

[0013] The wrapping concerning the 4th invention of this invention is characterized by the wettability of 
the front face of said inorganic oxide film being 45 - 70 mN/m2 in either the 1st - the 3rd invention. 
When the wettability of said inorganic oxide film front face is less than two 45 mN/m, bond strength 
sufficient in the case of printing and the lamination at the time of a laminating is not obtained, but the 
practicality as wrapping becomes low. On the other hand, if 70 mN/m2 is exceeded, at the time of 
processing, structure defects, such as a crack, will arise on the inorganic oxide film, and gas barrier 
property will fail remarkably/Preferably, wettability is made into 50 - 70 mN/m2. Oxygen plasma 
treatment etc. can adjust surface wettability. 

[0014] The wrapping concerning the 5th invention of this invention is characterized by including the 
wrapping of the 1st - the 4th invention either as at least one layer of a laminated structure. 
[0015] In said laminated structure, the film by which a laminating is carried out on the inorganic oxide 
film of the layer which consists of wrapping of the 1st - the 4th invention either [ said ] aims at the 
improvement in endurance of the inorganic oxide film, and the dampproofing of a layered product and 
heat-resistant improvement. As this film by which a laminating is carried out, it can consider as a 
polyester system film, a polyolefine system film, a metallic foil, etc. The bond strength of said film and 
inorganic oxide film by which a laminating is carried out has desirable 4Ns / 15mm or more from the 
point of bond strength, and they are 7Ns / 15mm or more more preferably. 
[0016] 

[Embodiment of the Invention] Drawing 1 and the wrapping which starts 1 operation gestalt of this 
invention with reference to 2 are explained with the manufacture approach. First, as shown in drawing 
I , corona treatment is performed to one field 1 1 A of the polyamide system film 1 1, and the wettability 
of the front face is adjusted to 42 - 56 mN/m2. 

[0017] Next, this polyamide system film 1 1 is put in in plasma-CVD equipment, and the inorganic oxide 
film 12 which consists of silicon (Si), oxygen (O), and carbon (C) is put on field 1 1 A given to corona 
treatment by plasma CVD, supplying an organic silane system compound, oxyge'n, and inert gas as a 
reactant gas raw material. In case this inorganic oxide film 12 is formed, a gas stream quantitative ratio 
is controlled so that a carbonaceous elementary composition ratio becomes 2 - 35wt%. 
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[0018] Next, oxygen plasma treatment adjusts the wettability of the surface 12A to 45 - 70 mN/m2 to 

said inorganic oxide film 12. Next, as shown in drawing 2 , the wrapping 1*5 concerning this operation 

gestalt is produced by carrying out the laminating of the polyolefine system film 14 through adhesives 

13 on the inorganic oxide film 12 of said poly amide system film 11. Bond strength of this poly amide 

system film 1 1 and the polyolefine system film 14 is set to 4Ns / 15mm or more 

[0019] 

[Example] 

[Examples 1-3] In the above-mentioned operation gestalt, the resin kind of a polyolefine system film and 
(Polyamide PA) system film was carried out as follows, and the wrapping of each example was 
produced for the wettability of the content of the carbon in the inorganic oxide film, and a polyamide 
system film front face, and the surface wettability of the inorganic oxide film as as Table 1. 
Polyolefine system film - L-LDPE film (60 micrometers in LS-71 1C, Idemitsu petrochemical 
incorporated company make, thickness). 

Polyamide system film - Biaxial-stretching nylon nylon 6 film (15 micrometers in YUNIRON G-100, 
Idemitsu petrochemical incorporated company make, thickness). 



[0020] 
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[0021] [Examples 1-8 of a comparison] In the above-mentioned operation gestalt, although the resin 
kind of a polyolefine system film and a polyamide system film was made to be the same as that of an 
example, the wrapping of each example was produced for the wettability of the content of the carbon in 
the inorganic oxide film, and a polyamide system film front face, and the surface wettability of the 
inorganic oxide film as as Table 2. The elementary composition ratio of the carbon in said inorganic 
oxide film was measured with the XPS equipment made from ARUB AKKUFAI. Surface wettability 
was measured about said surface wettability using the surface **** characteristic standard reagent or 
contact angle measuring device by Wako Pure Chem, Inc. 
[0022] 
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[0023] [Measurement of a property] The result of having controlled the wettability of a polyamide 
system film front face was measured about oxygen transmittance, the bond strength of the inorganic 
oxide film, and the oxygen transmittance at the time (4%) of wrapping expanding about the wrapping of 
said examples 1-3 and examples 1 and 2 of a comparison. Moreover, comprehensive evaluation was also 
performed based on these measurement results. These are shown in Table 3. 
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[0024] Said oxygen transmittance used the OXTRAN-1000 mold measuring instrument made from 
MOCON, and measured it on condition that 23 degrees C and 0%RH. The bond strength of said 
inorganic oxide film was measured by the tape exfoliating method. The oxygen transmittance at the time 
of said wrapping expanding measured oxygen transmittance, after extending the 100mmx200mm film 
4% at the rate of 100 mm/min using the tensile test machine. The valuation basis of the column of' 
comprehensive evaluation is as follows. 

O - Since it has sufficient engine performance, it can be equal to practical use. ** — Since a problem is 
in a property in part, a practical application is limited, x - Since a problem is in the engine performance 
at large, utilization is difficult. 
[0025] 
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[0026] According to the wrapping of examples 1-3, it has a poly amide system film and the inorganic 
oxide film formed by the plasma-CVD method, and since the wettability of the front face on which the 
elementary composition ratio of the carbon in the inorganic oxide film and said inorganic oxide film of a 
polyamide system film are put is the predetermined range concerning this invention, Table 3 shows that 
each oxygen transmittance, the bond strength of the inorganic oxide film, and the oxygen transmittance 
at the time of wrapping expanding are good. On the other hand, from Table 3, although it has the same 
presentation as examples 1 and 2, since the wettability of the front face on which said inorganic oxide 
film of a polyamide system film is put had separated from the predetermined range concerning this 
invention according to the wrapping of the examples 1 and 2 of a comparison, the problem was in 
oxygen transmittance and the oxygen transmittance at the time of wrapping expanding. 
[0027] Next, the result of having controlled the elementary composition ratio of the carbon of the 
inorganic oxide film was measured whenever [ yellow ] about oxygen transmittance and the oxygen 
transmittance at the time (4°/o) of wrapping expanding about the wrapping of said examples 1-3 and 
examples 3, 4, and 7 of a comparison. Moreover, comprehensive evaluation was also performed based 
on these measurement results. These are shown in Table 4. Whenever [ said yellow ] was measured with 
YI measuring instrument. 
[0028] 
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[0029] According to the wrapping of examples 1-3, since the elementary composition ratio of the carbon 
of the inorganic oxide film is within the limits of this invention, it is satisfactory about whenever 
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[ yellow ] and Table 4 shows that oxygen transmittance, the oxygen transmittance at the time of 
wrapping expanding, and the bond strength of a polyamide system film and a polyolefine system film 
are good. 

[0030] On the other hand, according to the wrapping of the example 3 of a comparison, since carbon 
was not contained in the inorganic oxide film, the remarkable fall of gas barrier property was seen by the 
dimensional change at the time of wrapping expanding. Moreover, according to the wrapping of the 
example 4 of a comparison, since the elementary composition ratio of the carbon of the inorganic oxide 
film had exceeded the range of this invention, yellowing was intense and transparency was spoiled. 
[003 1] Next, the result of having controlled the wettability of an inorganic oxide film front face was 
measured whenever [ yellow ] about oxygen transmittance and bond strength with a polyolefine (P0) 
system film about the wrapping of examples 1-3 and the examples 3, 5, 6, and 8 of a comparison. 
Moreover, comprehensive evaluation was also performed based on these measurement results. These are 
shown in Table 5. The bond strength with said polyolefine system film measured the test piece of 15mm 
width of face by the exfoliating method 90 degrees. 
[0032] 
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[0033] According to the wrapping of examples 1-3, since the wettability of an inorganic oxide film front 
face is within the limits of this invention, Table 5 shows that bond strength with the film by which the 
laminating was carried out on the inorganic oxide film is good. On the other hand, since the wettability 
of an inorganic oxide film front face is less than the range of this invention according to the wrapping of 
the examples 3, 5, 6, and 8 of a comparison, the bond strength of the inorganic oxide film and a 
polyolefine system film is poor. 

[0034] Next, strainability-proof (lamination fitness) was measured and compared about the wrapping of 
the example 2 concerning said operation gestalt, and the example 9 of a comparison produced using the 
vacuum deposition method. This strainability-proof is measured about the oxygen transmittance to the 
elongation percentage of wrapping. Those results are shown in drawing 3 . 

[0035] The wrapping which has the inorganic oxide film in which the example 2 was formed by the 
plasma-CVD method, and the example 9 of a comparison are wrapping which has the silica film formed 
by vacuum deposition. The property is shown in Table 6. 



[0036] 
Table 6] 
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[0037] From Table 6, since the wrapping of this example 2 has the inorganic oxide film formed by the 
plasma-CVD method, it is understood that there is little change of the gas barrier property ability by 
expanding of wrapping compared with the wrapping of the example 9 of a comparison. 
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[0038] Next, practical use barrier property ability (stability of the gas barrier property ability to the 
external force at the time of a lamination, bag manufacture, restoration, and conveyance) was measured 
and compared about the wrapping of an example 2 and the example 9 of a comparison. This practical 
use barrier property ability measures about the oxygen transmittance to the count of a GERUBO trial. 
Those results are shown in drawing 4 . From drawing 4 , since the wrapping of this example 6 has the 
inorganic oxide film formed by the plasma-CVD method, it is understood that there is little change of 
the practical use barrier property ability by expanding of wrapping compared with the wrapping of the 
example 9 of a comparison. 

[0039] Next, the oxygen transmittance after performing a cave-in impact test was measured about the 

bag product produced using the wrapping of an example 2 and the example 9 of a comparison. The 

result is shown in drawing 5 . The bag manufacture conditions of this bag are as follows. 

adhesives: — aliphatic series polyester system adhesives bag gestalt: — 130x150mm (inside dimension of 

1 10x1 10mm), and method seal [ of three ]:seal width of face of 10mm. 

Seal temperature: 130 degrees C / 130 degrees C / 140 degrees C. 

Seal pressure: 9.8 N/cm. 

Contents: Water (120 cc). 

[0040] The bag product which consists of wrapping of this example 2 has little change of the oxygen 
transmittance after a cave-in impact test compared with the bag product which consists of wrapping of 
the example 9 of a comparison since it has the inorganic oxide film formed of this operation gestalt, and 
drawing 5 shows having the outstanding shock resistance. 
[0041] 

[Effect of the Invention] According to this invention, the wrapping in which it is high, and the gas 
barrier property ability cannot fall to easily at the time of practical use, and gas barrier property ability 
has the inorganic oxide film with big bond strength is obtained. 



[Translation done.] 
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